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ABSTRACT 

The curricula of industrial arts courses in the A^ian 
Region are changing to a more general approach to arouse interest in, 
and simple understanding of, industry and industrial processes. 
Spaces for industrial arts should be less tightly tailored to the 
needs of specific subject fields than was the case in iihe past. In 
secondary general schools, the trend should be toward general purpose 
spaces for all industrial arts teaching and learning. Some 
multipurpose workshops are illustrated and described including 
work^flow patterns and space reguirements, (Author/HLF) 
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! Industrial Arr-. 

\ object industiial uris us an area of Si^condary 
Cicncral Iklucalion is tu help the child 10 develop basic 
nraclicul skilK througli the u^e of uoninion lools and to 
arouse iniercsl in and siniple LindersUinding of industry 
and nKtusiriai pii Lt:s>ws. "n:e cxpLriCficc gained h> 
the child in this area of education mas he eitiier of very 
general use arter leaving sehoo! or sonietinies. through 
the interest aroused and the aptitudes revealed, ma% lead 
i>n to further, purely \ocationai studies. 

As at present conceived in many couniries of the 
Region. Industrial Arts, although part of general 
ethication ha^ a franklv sticationul tlasour: Syllahtises 
usualfy include the conmion craHs snhjects such as 
wood or metai work and emphasis in teaching is on 
acuuinng skills NSith tools and nuiterials thrt^ugh the 
construciii»n of perst^nal projects. It is l\5r this situation 
that the niodern workshop has to he designed. 

The desianer should. ho\ve\cr. he aware of develop- 
n^nts in "industrial Arts teaching and learning s(j 
(hat new lahoraitiries, \shilst suitable for present 
teaching schemes, can readily he adapted \o respond 
to !\uure changes in curricuhL 



: ('han<;in^ curricula in Industrm! Arr^. 

At present Industrial Art^ in most countries of the 
Asian Region include tsvo <^r more of the loljuwing 
tields of aciivitv : 



Woodwork 
Met a I work 

Elecirictty/Eleetronics 
Cane and Bamboo work 
Leather work 



rcchnica! drasMng 

Ceramics 

Textiles 

Motor mechanics 



In some countries new activity lields have been 
introduced such as: 



Aerospace industry 
Industrial technology 
Soft materials technology 



General power technology 
Technology 
Trunsportation power 
technology 



The approach to learning in these new fields is through 
directed ^'discovery". In many ways the new schemes 
reflect the current changes in Science teaching and 
will demand similar changes In industrial arts workshop 
design as those already made in laboratory design, 
rurniture and equipment Jf and when ihcy are adopted 
in the Region, 



Perhaps ihe most impiM-tant Ciinclusion to he drawn 
by the reader from a study of this situation Is that 
spaces i'or industrial arts should he rfUMrh less tightly 
tailored \o the needs of specihc subjeci fields than was 
the case m the past. Just as [n design lor industry, the 
trenJ is touards "gt:neral purpc^e^' iacu^rics. so. in 
sectmdary gcMieral schijols, the trend shciuld be towards 
general purpose spaces t\ir all industrial arts leaching 
and learning. 

^. Accommodaticii Nucds of the RcKic^n, 

A typical allocation of time lor Industrial Arts In the 
sccondats general schoors curricula in ihe Asian Region 
is as follows: 



Cla> 



S 
9 
10 



4 periods 

5 periods 
5 periods 

14 periods 



The studenis are required to study two subjects, onen 
metal work and wood work. The resulting Industrial 
Arts timetable is arranged as follows:- 



Class Metal 



H 
10 

TOTAL 



Wood 



Theory 
I 



Total 

4 
5 

5 



14 



There are usually 40 periods in a week and thus if 
there is only one stream or section in each grade then the 
use of the metal or wood-work shops is 



X 100 



40 



That is to say the workshops arc empty aiid unused for 
85% of the week. The specialist teacher has also to be 
given other duties (or he loo has only a 15% utilization 
factor in his own speciality. 



This un^iHiH!aci<n> sitiLiiion can he resohed In several 



4 Resistance to Eho iQlroducdyn anJ u^2 oT \f jhi- 
Purpose ^N orkshops* 



boih nictul 4/m/v\ood= fj^ utili/aiion .mII be 



fhi liy reducing the size of the uorkhh.-^p to laKe onK 
half of a ruil ^jkiHh. When haif of !he cuish is in the 
reduced n-vuhi-purpiisc sviirkshop, vhe ?.^lber hall 
plight he in a reduced science iahiirat^iry. The 
ulin/alion oi^ the uorkNhop and ^peciaiisi leacher 
svould then be ; 



liah cia^-^-^cct unu 
!\Ual ulih/auon 



4() 



40 



(H) 



Wliilst eCiMu»rnisinL: in htiilding. this alternal?%e has 
[he disadvantage tl)at the leacher is uurking with 
less than the nptinumi nuiiiber t>i stiiderUh. 

(CI By kieating industrial arts workshops only in schoiils 
ha\ nig nuiltj-tcirm cntrv. that is a number ol ilus^cs 
or secticuis to each grade.. 

If there v.ere 3 sectuins i>r sircarns f*^ eaeh grades 
9 aiid 10, then the utihzation of ihe niulti-purpuse 
vstnul and metal vsorkshrp and teacher would be: 



[2 periods \ 3 slreanis 
4() 



Table i indicates tlie si/e of sehotil needed to n^iakc 
eciiiKniiiC use (inc, ntulfhpurposv workshop in the 
Scc^>nda_rv General Schuols o\ SiMiie of the counines o\ 
the Rcgi<iiL 

TABLR 1 MINIMUM SIZII OF SECONDARY 
GENHRAL SCHOOL TO MAKH ECONOMICAL 
IISL Ol' ONFu MULTl-PLfRPOSr WORKSHOP 



Count rv 



Cambodia 

Ceylon 

China 

India 

Indonesia 

Iran 

Japan 

Korea 

Laos 

Mongolia 

Pakistan 

Philippines 

Singapore 

Thniland 

Vict-nani 



Size of Secondary (icncrul SvluHil 
in sf reams or sea ions per (iradc 
(see Note J 

Two |\irni jnlry^' 
Two form entry 
Two form entry 
Three roriii entry 
One form entry 
One rorni entry 
Three form entry 
Tliree form entry 
Three rorni entry 
Three Ibrm entry 
Two form eiitry 
One lorni enlry 
rhree forni entry 
Three form entry 
Three lorni entry 
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iS-(iiv: 7M' table has been valenlaled from the hit est 
eurneida itvaUahle hi the hi^lilitte. 

Twc^ !\)rm entry means that there are two streams. 
O elnsHCH iir sections in each grade. 



The idea of combininy in one workshop such diserse 
huhjecis as wood m>d metal working aTul pi ssihly 
ceramics and eiectricit%' is one whkh is lik^lv in incei 



trairicd to work in unit workshops. 



In one Asian coutiiry in which only 5 ol' {he secorid- 
lesel general sclunvis had w arkshop wicilities, it ^as said 
that "^'cdueaiors fell thai, in v iew of diffbrenr ohjecifves 
and physical niatyrity of the pufih, ^^eparute wiirk^^hops 
sliouiu he maintained/' In fnniiy countries. pi^Ucy 
makers have to decide on wh^iher tO' ghe more children 
education in nuilti-purpose workshops or provide ?ar 
(ewer chiidreji with separaie ^\orksi^iips mr each cf;i;U. 
The designer can, in c:strniating the accooimodalior? 
needs and calculating utiii^^aii.- n factors fbr each elenieni 
of acconimodatuTn, dravv the latteniion ot' education 
authorilies to requests lor designs for ^vorkshc-ps which 
are demonstrably to be underuufi2:ed and esnkiJn some 
of the alternatives that might lead to m^rc economic 
in\estmeiU. 

Teaciier training is, of coiirsc, alsi^ liiiked witl:i the 
problem o\ better svorksiaip utih/.airon. There is a 
!ieed in muUi-purpose shops for teachers traiiied in 
bath of tile subiect areas fur which the sh(^p provides 
lacilities^ 

5. Course Coiitent and f*hysieali Facllifics 

Most imits of w (irk lor industrial arts tate the ibflowfng 
general form : 

(a) f-ianning 

(b) Obtain maierials and set out 
(e) Procejis (cut, joiat, fasten) 

(d) Finish 

(e) Es aluate and store 

Thus in nuast workslii^ps there are comuion ?ieeds tor 
aecopimudation, namely : - ■ 

{[) Storage - ior raw material 
for loois 

iVir finished work 

(ii) Space for individual work {m'^i at machinery} 

(iii) Space lor iixed niachinery 

(iv) Common work space:, (such as a glue bench) 

(v) Spaec lor planning work 

(vi) Work room ft^r teacher 

^vii) Demonstration area fur teacher 
(viii) Space i or changing to workin. clolhes a net foi 
washing at the end of the period. 

As om of the desired outcomes of industrial arts 
learning is an understanding of induslrial processes, it 
is iriiportanl that the workshop, through the inherent 
quality of its desipn, should^ both descriptively and 
prcseriplively, assist in the achicvcnient of this nltri. 
Where production of iinishcd modclH is tlic main 
objective* siich as hi svood, metal and ceraniics wairk- 
shops, there should be a carefully Lirrunged llow sequenee 
hito and out of the material store, io the wcirkhench/ 
machine, to the jinished work store and out. A leacher 
wiil Hnd it much more di(Ticult to explain and illustrate 
processes in an ilhconsidcred workshop such m in 
Figure 1 Vhan in a careliilly designed ^paeo rs in Figure 2, 
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irthc alin ot'cducation in Industriai Arts is an uiiLler 
sianJing of industry and its nicihnJs, then ft is mo^i 
likely lo succeed in ^urmundings uhich. ':vhilst not 
duplicating, at least ivilect the at nii (sphere of a gOiHl. 
niodern industrial plant. 

h.. Design of MuUi-purpo^e Industrial A^ih Labaratorics 

The desired capacii) (if s\orkshon^ Narles (ram ciumtry 
iv' Cvnintry in the Region fri^ni as i>w 16 up to as 
nianv ah 4D student places. What is needed for general 
planning purpc«^es 1- thus a plut't' tirjti which wiU 
iorm a hOund basis ibr the design ot' the work areas lor 
lahoraiories of any capacity. The area shiHild nf 
CiHirse be sucli as lo nieei preseni u iul hwmt nee^s. To 
a v^ill he addeJ ovJicr aivaj fov -^tora^c. isa^Uing and 
teacher. 

Tabic n su^agcsts Uie iiross per p!aee Lirea uceucd l\ir 
ditfcrent Ifelds in a nuiIu-purpONC workshop. 

7 ABLE: if- GROSS PBR PLACii AREAS FOR 
PiFFEZRHNT FIFLDS IN INDUSTRIAL ARTS 
NtULTI-F^URPOSii WORKSMOPS f^cv noh^; 



F^eid of Activity 



Woodworking 

Metal workingfiiiiing imd sheet nictal) 
Electriciiy/Eiecironics 
Spinning md weaving 
Ceramics (potiery and clay crai'i ; 
Raitun and bamboo \vork 
Leather w-ork 
Masonry 

Pov^'er mechanics (nicHor mechanics) 



(imss ami pvv 
plui'c in sq. 1} Wires 

6. 1 
6. 1 
4.25 
K.75 
6.25 
5.0 
4.0 
4.25 
9.5 



Soto: Tiw nwihod by which t/w.w amis /nive been calcu- 
latcd is very fuUy explainvd in Study no. 5. The* 
Design of Workshop for Asian Second Lcve! Schoois, 
ARiSBR\ Cahmho. \91(h 
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FIGURE 2 



T\\Q use of this data can be lexampHlied with reference 
hi a particular scheme af work in which children are 
required to study nietak wood, ceranii'cs and weaving. 
There are 40 children hi the class or section and they 
divide thus into 4 groups of 10. one group for each 
iHUivity. The area of the nuiiti -purpose w'orkHhop 
vaiuld be calculated as shown in Table 11 L 

TABLE IH - CALCULATING GROSS AREA 
MULTI-PURPOSE WORKSHOP 



No. o f students 
WOT king in field 



Field 



Fer piave 
area from 
Tahie II 



10 
10 
10 
10 



Woodwork 
Mctalwork 
Ceramics 
Weaving 



6. i 

6,5 
ft, 25 
B.75 



TOTAL AREA OF WORKSHOP 



Total area 
for field 



61 

65m» 
88m* 



It should be rioted that the area calculated includes for 
a reasonable amount of machinery such as saws, latheii, 
drills in woodwork and lathes and drills in metal work, 
In ccrattiics a kiln Is allowed for and in weavang a 
variety of looms. Where» at present neither equipment 
nor power are available it is stiil wise to provide adequate 
space for it rather than face chiborate and expensive 
additions and aitefaiions to the workshop at some 
future date, 



To prtn idc le^^s than adi^qu.ac space uill ainiost 
ccri.iiniy create ruiinv tiiiliculncs "Once a building is 
buik, it stands lirmK (or at least i or three generations 
lit thwart any serious changes ir^ the iradiliorial deplo> = 
nient of space, time and Mudeius.'* 

As far a> storage arc;;^ are conceriied. tlicse should 
range IVtHii 15 la 24"., ^ f the floor area of the nuilti- 
pLirptise wtirkshop. A teacher's roiirn (iruhoui ^) sq.m. 
and a hand cashing area o! .U'i>ut " ^-Lj m. are also 
needed. For example iiiseti ni I UL inc t*i!al 
Cinercd area ^jfrhe witrk^hop Uiuilu cniiipn^e: 

Grn-^s ui>rk area flV"ni T.ililc 111) Z^^^n)- 
Sii^rage area 60m 
Teacher's riiiini *)ni-= 
VVashinu space 



lot. 



/ni - 



to assign areas of the available floor spacs separaiely to 
eaeh of woodwork, mstaU^ork, electricity etc. This 
in fact would be creating a series of single field w^orkshops 
hut without dividing walls between tli^m. Other and 
perhap;* more exciting possihiliiies break away Irom this 
concept of separate activity fields and emphasise the 
similarities rather than the division between processes. 
One can think, tor example of cutting, joiniing and 
finishing and arrange the shop to show how these 
processes are undertaken in soil and hard materials. 

The workshop designer is periiaps le-^s concerned with 
svliicli of these alicrnaiive> are selected than with ensuring 
that, as teachers and as curricula change, satislactory 
Liecomiiiodalion is a\ailahle to niecE ihe needs, whatever 
they mu} he= 

7 Krgononiics and \%orkshop Design. 

KrgcTnoniics is concerned with svavs iil nnproiang the 
perrormance of tasks through detailed attention to the 
desiiin o\ the enviriMiment. 



\S a vs ut arrungmg tins ti'kil ctuered space are sho^^bji 
in figures 3 and 4. 

The derailed layout of wiirk stations and equipment 
in the niultipi!rpose workshop provide both a ehallenge 
and opportunity to the teacher. One alternative is to 
treat the subject fields as svater tight compLirtnients and 



This invi-iives consideration of hivout !\>r optimum 
perliirmancc, an understanding of children's body 
si^es so that benches can be designed fVsr convenient 
working, the provision of illumination levels that permit 
the execution of the task having regard to its degree of 
fineness and of the creation of a suitable ihernaal environ- 
nient ar important point in the warm tropics where 
manual work results in the more rapid onset of heal 
stress than in temperate cliniates. 



)2M. 
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I WO 
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SUITABLE FOR CEYLON INDUSTRIAL ARTS CURRICULUM 
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FIGURE 3 



Dclaileu hiyout ciin best be deiermiiicd by ihe Linalysi?^ 
I'f the iTUncineiUs rc-^uitifig lYom the operaiion of the 
teaching and learning activities through ussoeiation 
chart?.. Figure 5 indicates how this analysis can he 
underuiken (or a simple \soods\orkinc area of n multi- 
purpose, workshop. It shows that the point to which 
miisi moNemeni takes place is tlie teaelier's bench, and 
thus, to ?.ave the iinie a^^soLjiuted uiih niuvenient and 
lo make the best tise orthe linic a\ailable !\^r tlie iesson. 
the icaehcr's bencii shoLild be pktccd in the centre of the 
■sorkshi'tp. This is liie sort ol' unconventional solution 
ihat emerge?* through analysis Lind. by itscin indicLiics the 
need to study all worksliop design situations afresh. 
Around tiic teacher's bench, movenient criteria demand 
the placement iif the students' vsork benclics. whilst the 
less tVequenih used elements equipment and accom- 
modation are arranged logically arc^und the circum- 
(erence of the ^sork^:hop. Indeed the work *'cireum= 
terence'* itselfsuggeststhai the best I'orm for this workshop 
n^i^ht be circular rather than square. In nii^si countries 
1)1' the Region, however, building technology is such 
that a square solution will be preferred. 

Where machines arc involved, the eriicrion tor 
arrangement might be llosv of prtKesses and Figure 6 
illustrates the results rif acceptance of this fTccd. 
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FIGURE 5 



With the ruture in mind, it ssi!l be important to ti\ as 
little of the turniiurc and machinery as possible. The 
flexibility of the wcirkshop will depend on this. Like- 
wise, the provision of ^ersiccs t\ir miichines can besi 
flow at eeiiing Ie\el rather than in ducts in the floor, 
Conneclit can then he dropped to any point svhen 
changes ai needed thus avoiding the altcraLions of the 
stnictureMiiien a reason gisen against ehange and a 
cause of expense v\hen change occurs. 

The heights and other diniensiuns li^r convenient 
working are illustrated In Figures 7, 9, and 10, 

lilunnnation is an niiportant aspect as, in nu^st 
workshops, a ^ariets of \c\c\> ol^ lighting are needed. 
Fine Wiirk requires much higher levels than Ctuirse and 
where the source i>t iIluinitiatuMi is davlisht^ then 
wnrkscations l\^r ihe liner tasks can best be located 



near svindows svhere levels are higher and coarser work 
arranged in less favourable situations away from the 
windovss. These illumination needs have to he reconci- 
led vvith the layouts resulting from study of a^st>ciatron 
eharis as mentioned abose. 

The quality of illumination is also important and 
glare should be avoiued. When a student rai'^es his 
head ha%'ing worked on a line task and ItHiks out of a 
uindosv ai a bright uall or at the sky, he will sulTer 
discomrort. Windows in workshops might thus well be 
placed at somewhat higher lesels than is the case ip 
M\ii!uiry chissroiMns where, in general ihe ejiildren are 
not sat til face the light. 

High kn el windows Inns ever, pose a thermal con.ifort 
problem for, when opened, they will not, in hot-humid 
situations, provide the flow of air o\er the studeiit*s 



IN 




STORE 

FIGURE 6 



skin which is so essential if cooling is to hi achieved' 
This problem can be osercome by the provision of 
pierced brick or blockwork at low level in the externa! 
walls. In hot dry climates, windows will normally 
be closed and walls shaded from the sun or, alternatively, 
niade thick enough to retard the penetration of conducted 

Finaliy. il should be remembered thai workshops are 
usually a noise source. They also need supplies that 
arc delivered by lorry. There is a strong case to be 
made, where site conditions permit, tor locating thern at 
around floor lesel and well away from teaching accorn- 
modation where quiet is needed. 



METAL WORK 

basic activliies and heights of 
working surfaces 



AGE IN 
YEANS 


MEAN 
HEIGHT 


Elbow i, 

VfCE TOP 
HEIGHT 


WAIST 
HEIGHT 


BENCH 
HEIGHT^ 


S H (cmi^ 


E (crn# 


W (cms} 


B (cmii) 


1 2 


136 


Bl 


74 


64 


13 




S9 


77 


72 




\L 6 


92 


SO 


71 


15 


152 , 96 


S3 


79 


1i 


157 i 99 


S5 


82 


— 

1 7 


lil ^ 101 


hi 


64 



# ASSUMiNQ UlSTANCfc F RQM fOP OF VICE 
JAWS ro etNCH TOR iS 17 Cms 
FOR OTHgW viLE SjZES AN aQJUSTNENT 
WILL Bfc NiEOED (N BENCH hEIOmT 



WOODWORK BENCH 
basic activil'ies and haights 



of V 


vorking 


surface 


S 


AGE IN 
YEARS 


MEAN 
HEIGHT 


elbqw 

HEIGHT 


BENCH 
HEIONT 


5 H(cms) 


E.(cfns ) 


a. (cms) 


12 


1J6 


81 


71 


13 


Ul 


SS 


79 


U 


146 


92 




IS 


152 


96 


ae 


ii 


157 


99 


S9 


17 


l€l 


lOi 


9t 
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FIGURE 8 



ELECTRICITY 

JASIC ACTIVITIES AND HEIGHTS 0? WORSTING 
SURFACES 



AGE !N 
VEAR& 


MEAN 
HEIGHT 


BENCH 
HEIGHT 
SITTING 


BENCH HT 

SITTING/ 

STANONG 


SEAt 
HEIGHT 


S H (cf^s) 


B (cms) 


85 icm%) 


A 


C 


12 


□ i 


SO 


77 


38 


55 


13 


141 


63 


80 


39 




14 


14§ 


65 


83 


41 




15 


152 


66 


86 


42 


60 


16 


157 


70 


89 


44 
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92 


45 
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THERE SHOULD 9£ NO DRAWER On OTrtER 
ORSTRUCTiON UNDER 4 SURFACE CORRECTLv 
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GENERAL CRAFTS 

HEIGHTS OF WORKING SURFACES 
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